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This study tested the hypotheses that (1) increased platelet 
aggregation, as measured by 2,3-dinor-thromboxane B- (Tx-M) 
and 2,3-dinor-6-keto-prostaglandin F, 0 (PGI-M). and (2) in¬ 
creased oxidative stress, as measured by 8-Hydroxy-2 -de- 
oxvguanosine (8-OHdG), would occur in ETS-exposed nonsmnk- 
ers as compared with non-ETS-exposed nonsmokers. The 
concentrations of the stable urinary metabolites of thromboxane 
(Tx-M) and prostacyclin (PGI-M), cortisol and 8-OHdG were 
measured in a 24-h urine sample front 3 groups of subjects: 21 
nonsmokers with minimal (15 min or less per day) ETS exposure 
(termed non-ETS-exposed), 22 nonsmokers with at least 5 h per 
day of ETS exposure (termed ETS-exposed), and 20 cigarette 
smokers who served as a positive control group. The self-reported 
levels of ETS exposure were verified by personal air monitors. As 
compared with either group of nonsniokers. cigarette smokers 
excreted significantly more urinary Tx-M. Non-ETS-cxposcd non- 
smokers showed a statistically significantly higher level of urinary 
Tx-M over that seen in nonsmokers with considerably more ETS 
exposure. Urinary concentrations of PGI-M were marginally 
higher in the smokers and did not differ between the nonsmoker 
groups. Nonsmokers exposed to at least five h of ETS per day did 
not have significantly higher excretion of S-OHdG than non-ETS- 
exposed nonsmokers. The results from this study suggest that 
platelet aggregation, as measured by the thromboxane metabolite 
Tx-M and prostacyclin metabolite PGI-M. is not associated with 
ETS exposure. Therefore, platelet aggregation is not a plausible or 
quantitatively consistent mechanism to explain the nonlinear 
dose-response hy pothesis of cardiovascular disease and ETS ex¬ 
posure. 

Kcv Words: environmental tobacco smoke; platelets: thrombox¬ 
ane: cardiovascular disease. 


A recent meta-analysis published by He el al. t1999) reports 
that nonsniokers exposed to environmental tobacco smoke 
tETS) experience a 25G- increased risk (relative risk 1.25) of 
coronai) ueart disease iCHDi as compared with nnn-ETS- 
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exposed nonsmokers. In an accompanying editorial. John 
Bailar questioned the plausibility of an increased risk of this 
magnitude given the high dilution level of ETS iBailar. 1999 1 . 
Specifically, the meta-analytic relative risk oi cardiovascular 
disease (CVD) in active smokers of 20 cigarettes per day (one 
pack) is reportedly l.78 iLaw er at.. 1997). The ETS-O D risk, 
as estimated by He pi at. < 1999). is approximately one-third of 
the CVD risk associated with actively smoking 20 cigarettes 
per day. Therefore, given that active smoking exposes the 
smoker to 100- to 300-fold the total smoke dose experienced 
by a nonsmoker, as estimated by cotinine (Ogden e: ai, 1996: 
Smith ei a!.. 1992), the shape of the proposed dose-response 
relationship is highly nonlinear (Smith ei al.. 2000). 

Proponents of an adverse association beiween ETS and CVD 
have hypothesized that platelet aggregation induced by ETS 
could explain the highly nonlinear shape of the dose-response 
relationship (California EPA. 1997; Lav, ei al.. 1997: Mat¬ 
thews, 1999; OSHA, 1994: SCOTH, 1998). In essence, this 
hypothesis states that a small amount of ETS exposure would 
induce platelets to aggregate to a quantitative degree similar to 
that seen by exposure to a relatively larger amount of main¬ 
stream smoke (active smoking). Further, it is hypothesized that 
the induction of platelet aggregation may lead to the develop¬ 
ment of thrombi in occluded coronary arteries and contribute to 
myocardial infarction. 

Thromboxanes are synthesized in platelets and can cause 
vasoconstriction and platelet aggregation alter release <Ham¬ 
bers and Samuelsson. 1974). Prostacyclins arc potent inhibi¬ 
tors of platelet aggregation, produced by blood vessel walls 
(DeWitt ei at.. 1983 1 when endothelial cells are exposed to 
activated platelets. Therefore, thromboxanes and prostacyclins 
are considered to be antagonistic in their acnons (Mayes. 
1985). Several groups have previously shown that an increased 
urinary level of the thromboxane metabolite 2.3-dinor-throni- 
boxane B, (Tx-M I is a marker of in vivo platelet activation and 
that an increased urinary level of the prostacyclin metabolite 
2.3-dinor-6-kero-prosLaglandin F.., tPGl-.M) potentially indi¬ 
cates “activated platelet" vessel wall interaction iDotcvall ft 
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ETS AND IRiNARV THROMBOXANE AND PROSTACYCLIN 



ill., 1992: Lassila e; at.. 1988. Murray et al.. 1985: Nowak tt 
a!.. 1987: Range mark and W'ennmalm. 1991 1 . These groups 
have reported that cigarette smokers usually excrete higher 
levels of Tx-M and sometimes of PGI-M. A meta-analysis ot 
56 smoking and platelet-aggregation studies conducted by our 
group also found a strong association between smoking and 
thromboxane excretion, and a less robust association between 
smoking and prostacyclin excretion (Smith et al., 19981. Of 16 
studies examining the chronic urinary excretion of thrombox¬ 
ane metabolites in cigarette smokers, all 16 showed an increase 
in the urinary level of thromboxane metabolite as compared 
with nonsmokers, tn the 17 studies that examined the urinary 
excretion of prostacyclin metabolites in smokers. 5 studies 
reported an increased excretion in smokers and 12 studies 
showed no difference between smokers and nonsmokers. 

In the present study, we tested the hypothesis that ETS 
exposure is associated with increased platelet activation by 
measuring the concentration of the stable metabolites of throm¬ 
boxane and prostacyclin in 24-h urinary samples from 3 groups 
of subjects. The 3 groups were (I) 21 nonsmokers who selr- 
reported minimal or no Ed'S exposure (non-ETS-exposedi. <,2i 
22 nonsmokers who self-reported at least 5 h ot ETS exposure 
per day (ETS-exposcd); and (3) a positive control group of 20 
smokers w ho self-reported an average consumption of 40 cig¬ 
arettes (2 packs) per day. Personal exposure monitoring of a 
number of paniculate and vapor-phase smoke constituents 
throughout the 24-h study period, and salivary cotinine values, 
validated the self-reported exposure. This is the first study 
conducted on ETS and cardiovascular disease risk that has 
included both an accurate assessment of the amount of smoke 
exposure and an integrated measurement ol platelet activity 
Collecting indicators of platelet activity over a 24-h period 
accounts for endogenous biological variability (tor example, 
circadian) and differences in postexposure time prior to platelet 
activity determination. 

As an additional indicator of CVD nsk. 8-hydroxy-2'-deox- 
vguanosine (S-OHdG) was measured in the 3 groups of sub¬ 
jects. A principal stable marker of hydroxyl radical damage to 
DNA. 8-OHdG is excreted in urine as a result of oxidative 
damage to DNA (Lugorio et al.. 1994. Sperati et al., 1999). 
Some studies on smokers have shown statistically significant 
increases in levels of 8-OHdG i van Zeeland .7 ««.. 1999i while 
others have shown no difference (Howard et al.. 1988). Uri¬ 
nary free cortisol was also measured as a possible marker ol 
"physiological stress." 

MATERIALS AND METHODS 

pieure iilu=>iraies tiie mu lift tea cxcenineaiUt aratueoi a-cd r.u :.".in iiuuy 
Subject Screening 

P-veniidi lW-tVA .verc '.crcenn: gj administration «?i' a -nuits^crci: 

conhccruiui medical >r\ ^uevtnmnaini. vinca induced tobacco-u.*e ms- 
•fjrc. \ddiliiviaiiv. :)ote;ifiaj xuhiects '.vc/e screened u*iivi i ACkH.MvJhu.ncl -smoke 
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FECi. 1. •: crimentuJ protocol. 


exposure survey. This queried weekday exposure during iransiviruidon. 

j[ home. Juring social c\tnt> .iivi at work. Exposures to smoke a::J *. npoi' 
from fireplaces. wood burning su'vcy automobile or JieseJ exhau.su chemicals, 
sprav paints, and solvsnus were aNo surveyed. 

Otn/u/tnliai medical history questionnaire. Female subject taking ;w:- 
ir.one supplements were ia.a.cc .. is use uf supplements siieh as birth comro; 

Norplant, and De;o• ““v ■. cr.i : nice: km have been reported :o influence 
pia;elei activation 'ScntlY Medical conditions that could pi’ien- 

tially affect thrombosis and hemostasis were exclusionary, including: phlebitis, 
pulmonary embolism, blood c:ui ai another site. hemophilia. fickle cell ane¬ 
mia, and polycythemia. Subject. 1 ; at elevated nsk lor an adverse cardiovascular 
event were excluded, including chose with a history of the following: hyper¬ 
tension. diabetes heart disease, chest pains, intermittent claudication, and 
restricted arteries in the neck. A history of infectious disease was exclusionary, 
including hepatitis. AIDS sexually transmitted diseases, and "oilier infectious 
disease.’* Inflammatory or autoimmune disease, including rheumatoid anhnti.v 
•ivs'.emic lupus erythematosus, thyroiditis, and Hashimoto’s disea.se, w.is also 
exclusionary. 

The questionnaire wn „.sec :j determine tobacco use History ror selection o. 
the cigarette smoking group. Carrent heavy smokers with an average cunsump* 
lion of approximately ■*<> cigar or day were included. 

Secondhand smoke exposure survey. Exposure to Rd S was denned as I ho 
ability to smell tobacco smoke, js in is a highly sensitive index or exposure 
i Walker e: a!.. iWi. Non.:* : . :io I -reported 5 h per day or more of 
RTS exposure were eo>t.. . re : ■ sea. Nonsmokers who self-reported 15 

mm or less per day were ciu*-. -Cv. as non-ETS-exposed. Exposure :o wood 
burning stoves, to occupational diesel or auto exhaust, or to chemical mines 
wa.< exclusionary. 

Abstention from pkutlei-inhibain^ drug*. At a subject tnioriii.iir'ii >e>- 
sion held cr.or a- study o. ciicrt iiibjcci a,is jtr-'en .1 .:*« •■! r-er-lr.c- 

counter mccicuuons that c.ir.ramcj both reversible and nonreversibie p;ateiet* 
inhiburnss agents. iacJudinc aspirin. ibupnifcn. naproxen sodiuin, .uni 
kcloprofen. Ail ->uhjecb abstained from placdcr-miv.btuiiy drugs for one week 
prior to collection of the la-:i ar.nc sample. 

Subject Description 

Three different simai?* of 'iihiecrs were studied: 2! nmismokcrs viih ; :im- 
;mal or iw RTS j\:-- o^ure ” ‘. A feniaiev mean age IS - - C T year* : 

d- "iiuionokers wirn ai .e.j.M : .’ cer oay vO LiTS .;Xi;osure . 'limes. . 
femaio; i.cj:i a^c ;T5 - ' - years.: mi: -0 cmarettc Mnokerv. xsth .m 
averase consinnmiori if - pjCSn .'cr d.sy l* -rules, *> feraales: me:::’, ike 
aij - -' y -caiAf. Out mo:a an.ti'.sV> .'t 50 •ea.ir'.Me ''-.aata'. .iggrie.it : .on 
resuirs :aic 0:2 'run :n snuiics n the :«:iji;oinmin between aicaiet-e mtokm-j 
.U".d uiutdei waariuiUion showed a eunsiatem partem increaseJ piateie: 
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a ;i!i re Iran on over a wide* ace ranee o: smokers' i Smith r» ii.’.. ! u %;. Therefore, 
the somewhat aider average age of the smoking group as compared witr. the 2 
nohMiK'M^g groups, shouki nol he physic-! ucically significant rr\ a ui.t The use 
of this group as a positive control. 

Recruiting / different subject groups experiencing such disparate levels of 
exposure to cigarette smoke was problematic First, smoking restrictions in the 
L\S workplace are almost ubiquitous. Therefore, members of the heavily 
ETS-exposed subject group had to be employed at a workplace that permitted 
smoking and also, preferably, to Is v e with a smoker. Conversely the non-ET5- 
exposed subject group was required to work, recreate, and live in a smoke-free 
environment. Based on the 2 extremes of ETS-exposure criteria required, the 
ETS-exposcd subjects and the cigarette-smoking subjects were recruited and 
enrolled from employees .of R. J. Reynolds Tobacco Company {Winston- 
Salem. NCj and their primary relatives and friends. The non-exposed subjects 
were recruited and enrolled from employees and students at the University of 
North Carolina School of Medicine. Chapel Hill. NC. 

The study was reviewed by the Ethics Committee of the University of North 
Carolina School of Medicine and was performed in accordance w ith the ethical 
standards of the 1964 Declaration of Helsinki. All persons gave written 
informed consent prior to their inclusion in the study. Subjects were not aware 
of the study hypothesis prior to completion of the experiment. 

Chemical Analyses 

T.X-M and FGl-M analyses, Rudioimmunoassuv analyses of the stable 
unitary metabolites of thromboxane tKuhn d ui„ 1W?■ and prosta¬ 

cyclin fPGI-M ; ■; Demers e; til . ]9M ’ were performed without kmn\ iedge of 
study design or subject group by Clinical Laboratory Services. Department of 
Pathology. Milton S. Hcrshey Medical Center. Pennsylvania State University. 
One ml of straight urine was extracted once using e nil of ethyl acetate. 3 ml 
of saline, and a 3-ml mixture of ethyl acetate, isopropyl alcohol. and u.i N 
hydrochloric acid, Tlie organic layer was taken off by drying down under 
nitrogen in a water bath. The sample was then brought back up to the original 
volume of 1 ml. using BOG buffer Therefore, there was no dilution of the 
urine samples. The measurements were validated by using internal standards. 
The detection limits for Tx-M and PGl-M arc 5 pg/nti and 9 pg/mi, respec¬ 
tively. PGJ-M and Tx-M antiserum were ordered from Advanced Magnetics 
(Cambridge. MAi. Urinary creatinine was determined by the Jnffe method 
using a commercial test kit -.Merck AG. Darmstadt. Germany). 

8-Hydroxy-2'-deoxyguanosine ( S-OHdli). ESA Laboratories. Inc. 
(Chelmsford. .VIAi determined S-OHdG in 24-h urine by a liquid chromatog¬ 
raphy electrochemical i'LCEC. column switching system, w ithout knowledge 
of study design or subject group. This 30-min automated column switching, 
high performance LCEC method for -LOHdG was developed bused on die 
unique purine selectivity of integral porous carbon columns. Detection with 
scries Coulomctnc electrodes provides 500 fg sensitivity and qualitative cor- 
taimv by R-OHdG/creulimne response ratios. 

Urinary fret conisol Using the anti body-coated ;ubc method (Diagnostic 
Products Corporation. Los Angeles. CAi. urinary free conisoS was also mea¬ 
sured by Clinical Laboratory Services at the Milton 5, Hcrshey Medicui 
Center. 

F.TS Exposure Assessment 

Markers of ETS exposure w ere a&'Csscd for each sunieei during the 24-h 
stiidv period bv personal monitoring for * vapor phase analyte* :md 4 partic¬ 
ulate phase analytes. The vapor phase analytes were vveoisne. /-eihenylpyn- 
dine. and niyosmine. Toe 4 particulate phase analytes were gravimetric respi¬ 
rable suspended particulate matter RSP;. ultraviolet paniculate matter 
'LA PM t. fluorescent punk-dale matter PPM;, /.n;: solanesol paniculate mai¬ 
ler • 5o]-PM* The vapor analyio were coliecteii on X AD-d -.olid »nrhent 
rones iSKC. Inc.. Eighty Pour. P.\i. and the respirable i4 ri median cutoff' 
particulate phase analytes were collsciftl on /'-mm diameter. i.o-um pore 
size Ruoropore tillers iMiliiptire Corp.. Bedford. MAi. SiniiiiTancv'i.'s collec¬ 
tion was achieved hv using pcrxmui Double Take Satnpiers -.SKC. Pic,;. 


Nicotine and /-ctheiivIrwriiiiiK* analyses were performed h\ A.STM \ let nod i.i 
5 (j 75 _y ?1 , aSTM Method D 5075-%. 19^6: Ogden e: at. Ugden ana 

Netson. Mycwrome analyses were performed as reported by Ogden e; ni. 

i ;u«)6i and On den and Nelson ■ 1944). The XAD-4 resin was transferred to an 
auto-sampler vial, extracted with ethyl acetate modified with 0.0125'* trieth- 
vlaminc. and tmalvzed by capillary gas chromatography with N-thcrmiomc 
detection using quinoline a.- an internal standard. instrumentation used in- j 

eluded a Hewlett-Packard Model 5890 A gas chromatograph t'Palo Alto. CAi 
equipped with a Hewlett-Packard Mode! 7f>7? auto-samplcr. a splii/spliiless 
injector, a 30 m x‘ 0.32 mm JDB-5 capillary column iJ«£VV Scientific. Folsom. 

CAi, and a nitrogen-phosphorus detector. Quantification was achieved using 
EZChrom daii* software «Scientific Software. Inc.. Pleasanton. C’AThis- 
method allows for simultaneous determination of nicotine. 3-eihcny I pyridine, 
and myosmine- Gravimetric RSP. L’VPM. and FPM analyses were conducted 
by A STM Method D 5955- % 'ASTM Method D 627 i ~9fj. 19%; Ogden e; ni.. 

19%). The pre-weighed hirers were conditioned ai 50# relative humidity for 
a minimum nf 12 h (Static inhibited / and the final weight was determined. After 
gravimetric determination of RSP. the filters were placed in vials and extracted 
with methanol. Determinations of UVPM and FPM were performed smuttii- 
neously. using sundaid HPLC equipment i Waters Chromatographs Dr. Lion. i 

MillipOTC Corp-- Milford. MA; without a column installed: Model Nl-4f 
Solveni Delivery System: Model “12 WISP aurosainplcr: Mode! 4%E Pro¬ 
grammable Wavelength Detector at 325 nm absorbance: and a Hitachi Cor- i 

poration i Danbury. CT; Model FI(X)0 Fluorescence Spectrophotometer at /fit) f 

ran excitation ami 421 1 nm emission. Sol-PM analyses were performed usir.c 
A STM \ 1 e.tnod D 62" 1 > A STM M eih od b :" 1 - vS. 1W S H ea\ - or *• r a .. 1 

l^op. Oaden eta!.. ! - Jl . •. Determination i»f S'daue^oJ and S^'l-PM w.!-- j 

performed on the same ; . extract using a Neater* Moviei per/p. j 

Waters Model 712 WISP auto-sampler, and Hitachi Model L-4200 L A isi!?!d | 

iletector at 205 nm ah •: nee w jth a Keystone Scientific • Belleionte, PA - 27 f ! 
mm '< 4.6 mm. 5 ptm Dti-TABOND ODS LC column at isoentu condstion> 
uf‘J59r acetonitrile/5^ methanol. Quantification for UVPM. FPM. and so lane- 
sol was achieved using Scientific Software. Inc. < Pleasanton. CAi EZChrom 
data software. The readings were field blank corrected with nominally negative 1 

value* being assigned ;i Milne of zero, A saliva sample was collected Irtmi each 
subject at the beginning of the 24-h study period using S alive ties «S.irsts!iit inc . 

Newton. NCj. Salivary' coiinine was deternimcd by radioimmunoassay j 

'Ltngonc a a!.. 19"5. Langone and van Vunakis. I9k2' : 


Thromboxane, prostacyclin, cortisol and S-OHdG cbmpartsobA MCfi ijii 
performed in a similar fashion. The primary comparison in each case reiatcc to 
who (her the exposure groups tsniokeni. ETS-exposed nonsmokers, and nob- 
ETS-cxpo<cd nonsmokcr;* were different from one another All comparison:- 
utilized analysis-of-variance Techniques. The potential con founding i.iciors 
uken into account were gender, creatinine level, and age in a subset *'U 
calculations. Creatinine is formed and excreted in con-tan; amounts and serve* 
as an inienial standard. Trie analysis was dune using the following combina¬ 
tions of covariates: ■ 1 1 £?r.ilfr: '2i gender and creatinine: and '5i internC'ion* 
of sender and creatinine with exposure group. Typically the term* accounting 
fnr the inter act top, of .’rcai:nine with exposure group were necessary, nut 
interaction term with eender was not. Effectively, tilling a model wuh -in 
interaction between cicatimnc and exposure group is equivuicm to nvc-g 
separate regression lines for each exposure group to account for the relation¬ 
ship between creatinine :'.rv2 the various response variabtes. This mode; wu* 
chosen because the slopes ^jftcu .iiffered. among ;he dtfieren: groups. Note :n;'is 
this is not equivalent i n »he common practice of dividing inc response by 
creatinine This approach appears to be more appropriate than the common 
DracLiee. because the regression lines luj a non-zero inter; - .-pi. Te:;>:- 'a ere 
retained m the model raVy when tic nisi car-;. 

The mean values for extiosurc croups are compared alter uouisor.u tor w:' 
term!, in ill; For m the mtsic!, that in.-'.ude oreetimne. i- 

exposure gronn value* arc adjusted to the average level of cru:i:mme ove: - -• 
f*l :he stshi/ct''. 
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ETS AND L'RiNARV THROMBONaNK aND PROSTaOV1.IN 

TABLE l 

Individual Smoker Data 


Biological measurements 


Air concentration aura jUii/m i Held blank correctedt 


TvM PC I'M 8-OHiiG Cortisol Creatinine Cotinine 


Sample D 

Gender 

Age 

pg/ml 

pg/ml 

ng/ml 

Aig/24 hr 

mg/til 

ng/ml 

RSP 

L VPM 

FR.M 

Soianesol 

SOL-PM 

Nicotine 

3-EP 

Myosmim 

CHILL0O1" 

Female 

42 

49 

130 

2.79 

2l 

74.2 

421.5 

67 

41.0 

38.5 

D.!i52 

.11-4 

1.35 

0.51 

0.10 

CHILL003 

Male 

37 

47 

330 

5.22 

51 

124.6 

606.4 

132 

102.8 

83.5 

! 048 

65.9 

11.05 

2.45 

0."7 

CHILL0O6 

Male 

49 

44 

133 

J .69 

55 

66 

338.S 

300 

760.3 

Vll ' 

7.405 

244,4 

46.60 

5.70 

2.70 

CHILLOOf 

Male 

25 

SS 

247 

5.49 

40 

146.3 

575 

286 

240.2 

232.7 

6,372 

210.3 

25 65 

4 84 

1.7S 

CHILL00S 

Male 

43 

37 

105 

2.69 

68 

51.4 

566.3 

96 

70-9 

62.5 

1.356 

44.7 

[0.07 

3.60 

0.03 

CHILL009 

Male 

43 

48 

169 

4.88 

51 

144.1 

459.2 

154 

106.9 

88.4 

2.012 

66A 

I0.W> 

i 77 

0.75 

CHfl-LOlO 1 ' 

Male 

46 

45 

92 

2.73 

62 

37 

486.3 

21 1 

183.8 

175.0 

4.814 

IS3.0 

24 04 

5.94 

1 5.4 

CHILL011 

Female 

38 

36 

147 

1 30 

29 

48.7 

608.6 

113 

91 0 

S3.3 

2.: 34 

70.4 

11. SI 

2.54 

0.S5 

CHILL012 

Male 

42 

58 

228 

4.30 

40 

79.4 

840.4 

77 

58.6 

56.0 

1.552 

44.6 

9.5 1 

2.61 

0.64 

CHILL0I3 

Female 

38 

51 

111 

1.57 

70 

53.1 

488.4 

724 

161.1 

148.9 

4.874 

160.9 

16.33 

3.99 

0. <9 

CHILL014 

Male 

41 

57 

285 

2.31 

47 

116 

281-! 

154 

132.2 

1 1 3.” 

:."23 

89 9 

17.73 

3.50 

• .;»> 

CH1LL015 

Male 

47 

84 

293 

i J .70 

50 

116.3 

402.2 

136 

10i.8 

93. i 

t 95i 

64.4 

16.57 

3.35 

! . 1 1» 

CHILL016 

Female 

34 

52 

too 

2. IV 

22 

68.3 

129 9 

198 

I 77.7 

184.r, 

2. "09 

89.4 

68.37 

7.2S 

3.8" 

CHILL0I7' 

Female 

39 

30 

12) 

1.29 

15 

65.5 

375. ] 

254 

■>■*■? f 

207.8 

5.693 

187.9 

40.00 

6. "9 

2.27 

CHILL018 

Male 

45 

26 

97 

4.26 

25 

51.5 

331.1 

182 

121.2 

104.1) 

2.204 

72.7 

15.95 

5.95 

0.98 

CHILL019 

Male 

43 

56 

285 

9.95 

54 

14". 5 

4“2.1 

4- 

33.6 

2 9. ft 

4 

1 1.3 

fi.iM 

1 A5 

9 • 7 A 

chillo:o 

Male 

39 

JO 

166 

3.2 7 

20 

69.5 

3r; 5.9 

7-.» 

•ii.6 

39 < 

AS 5S 

2".“ 

5.30 

: .00 

■ lay 

CHILL02 L 

Male 

58 

: *i 

114 

3.07 

No re<uit 

59,4 

394 2 

86 

65 1 

5mm 

; /> [ 4 

55 3 

9.20 

1.69 

0.72 

CHILL022 

Male 

42 

48 

100 

5»7 

58 

60.7 

• 388.4 

i 29 

107.0 

90.0 

2.580 

78.5 

17.25 

2.26 

0.94 

CHILL023 J 

Female 

4U 

35 

L46 

3.44 

iO 

7 \ j 

491 

154 

74.4 

d3. : 

i 52n 

43.8 

7.53 

2." " 

0.56 

Mean 



48 

170 

4.01 

41 

32.0 

451.1 

157 

120.1 

108.9 

2. "55 

40 3 

13.53 

5.52 

1.19 

Standard deviation 


16 

68.7 

2.73 

19 

35.8 

148.1 

70 

67.9 

63.9 

1.983 

65.4 

16.19 

1.86 

0.89 


tV<?re, T\-M, 2,3-di nor-thromboxane PGI-M, 2,3-dinor-ti-keto-pro$iacyclin F :j ; 8*OHiiG, S-hydroxy-2 Jeoxy^uanosine: RSP. Respirable Suspended 

Pumeulaie Mailer; L'VPM. Ultraviolet Partial Lille Matter: PPM. Fluorescent Particulate Matter: SOL-PM. Solar.esoi Paniculate Matter: 3-F.P. 3-ethenylpyridine. 
u Pump temporarily shut down and restarted. 


Tlie air concentrations and salivary counine values were compared using an 
analyst s-of*variance model, taking only the exposure group mio -account. 
Formal comparison of these Jala required that the values be transformed to 
make the variances within the exposure groups comparable. This was done 

“ 1 

using a power transtormaiion. y\ where X — in = l. 2.. . 1 . The value ot .1 

was chosen to make the variances similar to one another 
Several of the subjects in the ETS-exposed and non-RTS-exposed groups 
had salivary eotinine levels below the limit of detection of about 0.40 ng/ml. 
There are a number id different comparison procedures that are possible with 
different approaches for handling the values that are below the Limir of 
detection. All of the procedures reach the same conclusions lor these data. The 
approach reported here used all of the readings in ihetr raw form wnerher they 
were above or below cne limit of detection. 

All ot the comparisons were conducted using PROG GLM at the SAS 3 
system '$AS Institute. iWi. 


The air conceniraiion Jata similarly showed statistically 
significant dillerenccs among the 3 exposure groups. Two o! 
the 8 air concentration measures are of' particular interest 
because of their relative specificity to tobacco smoke: air 
nicotine and soianesol particulate matter I.SOL-PMI. In ETS. 
nicotine exists primarily in the vapor phase, and SOL-PM 
exists in the particulate phase of the cigarette smoke aerosol. 
As in the case of salivary eounine. power transformations of 
the nicotine and SOL-PM data were performed. The nicotine 
and SOL-PM values for the smokers. ETS-exposed nonsmole¬ 
ers and the non-ETS-exposcd nonsmokers are 18.58 ubui . 
90.8 ju.g/m ! : 3.65 ug,'m . i \ jug/nt : anti 7.93 10 1 ug.-nr, 

not aoplicublc i below the limit of detection I. for the 3 groups, 
respectively. 


RESULTS 

Markers of Tobacco Smoke Exposure i Tables I-Si 

After appropriate transformation <A tS -: or sot. exposure 
grouit '.ananees are similar and the salivary etxinine mean> 
differ sistnirieuntlv i p < 0.0001 :or pairwise comparisons i 
amcine the 5 a roues, i.e.. smokers '451.1 ag.'inlt. ETS-exposed 
norismukers 1 1,3 ng.'tnli. and non-ETS-exposcd nonsmokers 
1 0.5 ng/ttilt. 


Biological Measurements l iable 4/ 

As noted above, thromboxane was compared using the 3 
different analysis-of-variance models, i.c.. gender, gender and 
creatinine, and nueraeuons ct gender ami creatinine with ex¬ 
posure group. All show that the thromboxane levels ditrer 
amony exposure groups if) < 0.0001 for each pjjr.viie com¬ 
parison!, The thromboxane levels are highest for the smoKers 
(54.7 g .3 ng/ini 1 . followed by the non-ET5-exposcd group 


PM3006^ 


Source: https://www.industrydocuments.ucsf.edu/docs/rpjj0001 
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TABLE 2 

Individual ETS-Exposed Nonsmukcr Data 


Sample D 

Gender 

Age 



* 




RSP 

Air 

I’VPM 

concen 

FPM 

ration data 

Scnanesol 

fis/m (field blank correctec 

SOI.-PM Nicviiw ">-EP 

Uyosmine 

Tx-M 

p«/ml 

PGI-M 

pw/inl 

K-OHdG 

ng/ml 

Cortisol 
jjls/ 24 hr 

Creatinine 

mo/dl 

C o-in me 

ns/ml 

CHILI .024 

Male 

41 

21 

162 

1.97 

36 

j;- 

O.S 

54 

57.3 

48.5 

i.n'2 

55.2 

M0 

\ .5? 

(1.8:5 

CHILL075 

Male 

39 

23 

163 

T 77 

38 

138.4 

0.1 

25 

6.4 

4.4 

0.022 

0.7 

0.68 

0.20 

n. 1 1 

CHILL026 

Female 

45 

12 

157 

1.42 

41 

73.2 

0 1 

1 “ 

5.7 

4.1 

1) 02s 

0.0 

0.46 

(1.19 

0.12 

chjluot 

Female 

"1 T 

IS 

n: 

4.16 

39 

59.2 

0 1 

46 

26.4 

.2; .9 

n.5-8 

J9.I 

18.*6 

2."8 

j . Ul 

CHILL028 

Male 

26 

24 

259 

7.(16 

29 

198.1 

(U 

18 

5.1 

3.5 

(1.026 

0.9 

0.4: 

0.: : 

0.(15 

CHILL020 

Male 

29 

23 

170 

1.83 

48 

71.7 

2 

15 

7.7 

3,7 

0.019 

0.6 

O.-'O 

0 2 9 

0.1 ! 

CHTLLOM 

Female 

30 

! 4 

127 

2.09 

67 

66.9 

.1.5 

40 

:5.3 

1 ; .9 

0.121 

4.(1 

2 20 

1 i.5-l 

lf.?6 

QHILL03! 

Female 

33 

:j 

154 

i 7-1 

23 

149 

* 

94 

63.' 

6-S.9 

0.924 

30.5 

5. K) 

i 

0.2 li 

CHILL 032 

Female 

">C 

16 

126 

2.8S 

33 

95.7 

02 

47 

21-6 

14.5 

0.2" 

0.2 

: 24 

0.13 

0.07 

CHILLOc.l 

Male 

41 

19 

161 

111.05 

51 

1 46.'? 

0.5 

30 

-.b 

5.6 

u.034 

\.\ 

U.S8 

0.30 

0.18 

CHILL034 

Male 

40 

19 

224 

3.67 

29 

200.3 

i .8 

18 

7.0 

5 : 

0 021 

0.- 

0.54 

0.28 

0.; 1 

CHILLQ35 

Male 

36 

24 

157 

1.6: 

57 

: 26.2 

3 «, 

54 

21.6 


0.05] 

1.7 

2.95 

0.62 

0.29 

CHI1.L036 

Male 

41 

)- 

313 

3.07 

30 

195.2 

0.9 

^5 

:! .?< 

>.? 

■:> jo: 

3- 

1.2° 

0.4! 

«'.2r 

CHILL037 

Female 

35 

!9 

IS] 

2.52 

28 

;• 85. i 

0.1 

15 

5 3 

** 0 

4. l ‘‘E-(>? 

0.2 

0.02 

0.15 

(l.l U 

CHILLU.AS 

Female 

22 

20 

190 

2.87 

45 

115.1 

0.8 

27 

2.7 

2.0 

x.S'E-n? 

0.2 

0.14 

0.13 

0.0.' 

CHILL03P 

Female 

71 

22 

| Qd 

1.7! 

25 

229.“ 

4.5 

105 

78.6 

6“ .0 

2.488 

82.1 

6.58 

2.84 

0.54 

CH1LLCI40 

Female 

3 2 

LS 

227 

1.04 

23 

i:i 6 

0,9 

36 

22.0 

: r. 5 

11.376 

;:.4 

2.30 

0.67 

0.25 

CHILLll-l 

Male 

40 

! 2 

: hi 

{'),: ? 

29 

\'*r 

\ .6 

44 

23.5 

Tv? 

ij.htr 

20.0 

2.5(1 


0.; S 

chillm: 

Female 

23 

16 

i "7 


26 

154 9 

3.2 

4? 

24.6 

r 

0.523 

1(1.7 

(' 

L i 1 

[;..'5 

CHILLtM.1 

Male 

26 

:: 

26? 

1. IS 

65 

192.5 

0.: 

:i 

S.l 

S V 

i.i.rU9 

1.6 

u 62 

U.26 

it.,; 

CHILLtW* 

Male 

35 

15 

193 

LSI 

16 

55> 7 

2.2 

:i 

n.t) 

m 

\UC9 

2.6 

2.34 

0.5? 

0.25 

CHILLU45 

Female 

35 

:i 

149 

5,35 

?7 

1 U.5 

0.2 

If) 

5.1 

3.5 

ii.iv ; 

0.4 

0.2S 

0.09 

i Hj4 j 

Mean 



19 

170 

2.76 

37 

124.S 

1.3 

5« 

19.9 

16.5 

0.355 

11.7 

2.65 

(i." 1 

.■06 

Standard deviation 


3.S 

42.3 

7.15 

14 

AS. 1 

IT 

26 

20.7 

19,5 

0.622 

20.5 

4 06 

0.80 

O -*S 
— 


Halt. Tx-M. 2,3-dinur-thfoiuhoxane B.: PGI-M. 7. Adi nor.6-krto . prostacyclin F 8-OHdG. S-hv torn- 2 'dcoxvguanosinc; KSP. Respirable Suspen.kv; 
Particulate Matter: EVPM. Lliraviolei Particulate Matter: FPM. Fiuoresccni Particulate Matter. SOL-PM. Soinnnsol Paniculate Matter: AFP. AerhenylpvriJine. 


(n4.5 ± 1.8 pg/mli. followed by the ETS-exposed group 
(IS .6 ± 1.8 pg/ml) (Fig. 2 ). 

Prostacyclin was compared among the 3 exposure groups in 
a manner similar ro thromboxane. In this ease, the gentler term 
was statistically significant. However, the significance of the 
gender term is caused by a single reading (a non-ETS-exposed 
male) with an extremely high prostacyclin value. Since the 
gender term did not appear "real.” but was brought about by a 
single high reading, gender was not retained in the model. The 
smoker prostacyclin levels (212 n 15.5 pg/mli are nominally 
elevated for the smokers, relative to the 2 nonsmoker groups. 
The elevation for smokers is statistically significant when 
compared to the ETS-cxposed group (168 - 12.2 pg/mli (/> = 
0.031 !. but is not statistically significant when compared to the 
ncm-ETS-cxposed group i!25 r 12.1 pg/mli t/> - 0.066 1 . If 
the outlier point is excluded from the data sel. then both 1 he 
ETS-exposed and the non-ETS-exposed groups are statistically 
significantly different from the smokers group >/• = *3.005 and 
ft - 0.001. respectively 1 and not statistically significantly dif¬ 
ferent from each other >p = 0.57 1 . 

Because of age differences among the exposure groups, 
separate analvses were performed with an age. term included as 


a covariate in the models for thromboxane and prostacyclin. 
All of the conclusions w ith respect to thromboxane and pros- 
tacvclin were identical, whether or not age was included in the 
model. 

The method of comparison for S-OHdG levels among ex¬ 
posure groups was similar to that used ior thromboxane and 
prostaevdin. Gender was statistical 1 v significant, and was 
therefore retained in the model (/> = 0.042 1 . Smokers ( 4 .pc 
ng/mli were statistically significantly higher than the ETS- 
exposed croup i2.o0 narml.i 1 P = 0.001). The non-ETS-ex- 
sosed uroun i.v”H nti.'mh was not sinus ideally signsiioaiKK 

different from either the smokers or the ETS-exposed group 

ip - 0.0S2 and 0.062. respectively!. 

The above analyses used a statistical model that assumes that 
die relationship between 8-OHdG and creatinine differs among 
exposure groups tp = 0.067t. A model assuming no diflcrcnce 
in the slope of creatinine among the three exposure groups 
gives slightly different conclusions. The 8-OHdG level in the 
ETS-expoxed group remains significantly lower ill.in in snioii- 
ers t p = f).0O5i. The test comparing the ETS-exposed and 
non-ETS-exposed groups becomes -unisticaliy ,-igmncaui >p - 
0.029) tnon-ETS-exposed group is higher! and the test com- 


I 


PM3006447583 


Source: https://www.industrydocuments.ucsf.edu/docs/rpjj0001 
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THRUM BOXANE \ND r'BOSTACY'":.! 

TABLE J 

Individual ETS-Non-Exposed Nonsmoker Data 


measurements 

-“ “ Atr s.v'rtCCTU'.M'^.Hi data ni • sieiU l>i.in» •-•*•! :c.‘ic\i» 


Sample D 

Uesuler 

Aae 

Tx-M 

ps/ml 

PGI-M 

poml 

S-OHdG 
a 4/ml 

CortiNOl 

fi.4'24 hr 

Greaumne < 

illfVdl 

oti nine 

11 m [ 

RSP 

IV PM 

FPM 


50L-PM 'v > !l othic 5-EP \b.OM«ifie 

CHILL046 

Mate 

31 


12" 

3.31 

to 

121.4 

0 

3 

0.2 

0/ 

si:> 

NT) *'V> ufl' -1 

CHlLLtM" 

Female 

-to 

4T 


2."0 

42 

J54.S 

p 2 

15 


r-4 

\n 

MO 

CHJLUUS 

Male 

23 


450 

5.51 

58 

44.2 

•).: 

51 

15 

<3.4 

M> 


CHILLI 

Hfituilf 

29 

34 

119 

2.?2 

20 

44.9 

0.2 

: ^ 

n.-i 


M> 


CHILL05CI 

Feinaie 

JO 

27 

47 

2..Sft 

AS 

53.1 

0.2 

2" 

ti. 

l n 

M..' 


CKILL051 

Female 

24 

33 

13" 


uO 

130.5 

0.1 

15 

u 5 

1 .4 

M3 

ND ..-■E-i.U 1 - !■ 

CMILLOS: 

Female 

12 

51 

24c 

S 25 

23 

251.2 

ij 

3 i 

9.4 


.:.o_fc-..'j 

0.: • - O'.I, 

CHILL055 

Male 

24 

.•a 

f94 

5.;o 

34 

121.2 

1 

1 b 

0T 


A ••' 

ND ' ■< • ■ : 'l ■ - -- 

CH1LL05J 

Female 

24 

30 

155 

2.S7 

Zb 

103.5 

<j 

l 4 

0.S 

1 ?J 

*■ T-.O.- 

- 1 ■ 1 7 - : 

CH1LL055 

Male 

20 

^ r 

244 

54 

2a 

2 ">.N 

2.; 

15 

0.5 




CHlLLOSn 

Female 

3! 


Jv 

3.90 


r*i: 

Ci 1 

10 

0.4 

1 0 

sp 

ND .UK) JCiE-cS : s.«ts 

CHILL05" 

Female 

22 

:o 


!.2S 

2(3 

54 4 


22 

!. • 



ND >-■■0 !•■■■■ 

CHJL1.05S 

Male 

2? 

41 

2ri- - < 

a."5 

31 



!: 

0.4 

•; .0 

vo 

no ’t.:JE-<y 0 • j * 4.. 

CHlLLUfW 

Fern aie 

20 

.:<■) 

f.-4 

2"4 

as 

! 14 9 

0 reiuii 

22 

L* 


M' 

ND >0; 2 

CHILL060 

Female 

J 2 


if J 

5 5'j 

i i 

95,’ 

0 

hO 

.1.2 

... 

k -. !..• 

nd -i.nl ■ 

CHILLOfci 

Female 

2ti 

34 

123 

* .25 

.2 

•4.x 

0 

• 2 

i.: 



* LS - “ ’ ‘ 

CHILLW>2' 

Male 

12 

: I 

; 

<3.4; 

2? 


■J.5 






CHILLOfti 

Female 

22 

3 j 

124 


a: 

Ckf 4 

0.; 

01 





CHILLOtM 

Male 

23 

0! 

242 

^.-5" 

4i 

* it. 5 

0 

1" 

fJT 

it* 

M.j 

ND : ■ 

CHILL.065 

Female 

>n 

24 

150 

2.SS 

2^ 

S3.5 

«j 

10 

O.Z 

0T 

M • 


CHIU. Ota 

Female 

:o 

At 

■ 5^ 

2.55 

V' r- SU; , 

r>! I 

•j.: 

.' 


■ f 



Mean 



,’h 

‘ J'. 1 

: .“2 

5a 

:: v a 

*• 2 



• 1 



iiardarU Jo 

viiMiun 


1 ! 

i Sb 

>- 


y> } 







\'ote. Tx-M. 1.3 

diuyr-ihryntooxantf H 

; PCil-M. 2.J»Uirtor-0-kcto-prosmcyclin 

F 4 : 

S-iOHdO. 

S-HAvi 

-(yxx - '.jeax'.'4uani>s:ise: RSP. Riip:i;iotc Sii-iSrJKic.I 

Particulate Matter: L'VPN 

. Lltravioiet Particulate Matter: FPM 

Fiuorcicanr 

Particulate Matter: SoL-PM. 


Sir.ccuiaic Matter: ;*hP. "4!.v;.9>!u\:idinc 

ND. not detected, NA. not applic 

able. I'u'r 

santpicN ‘a here ib.e OcUl biunk c 

irvected 

data 

.ire Icsn 

San /.c 


.eiii;a!i'>n ret^'rtc-.! a> • *.< a I. 


' Pump injure, no data. 


paring (he smokers and the non-ETS-exposed group remains 
not statistically signiticant ip = 0.42 1 . 

No statistically significant exposure group Jilterenees were 
found for cortisol. 


TABLE 4 

Summary of Urinary Measurements 


Measurement 

Smokers 

ETy-exposed 
nonsmokers 

Non-E I S-e.xposeJ 
non smokers 

Tx-M i pycml)' 

54 7 T 2.5 

18.6 - :.S 

_UJ _7 ! .S 

PGI-M ip“'n'.tr' 




All data included 

2:2 — : 5.7 


1"5 ~ < 2T 

Outlie? exeludc.j 

l\2 r. ) \ b 

tryK. Z 4 2 

161 - o 5 

S-OHdC tnu/ml. 

4 . 9 a - 11 5 a 

2.60 - fl .4i) 

;."n -- 0.4; 


.V/yftr. The values m the tabic 'mean — Sc. jre uojlincuu to j creatinine 
letei ot 109.-5 ru *2 on :he ba^js ut ihe linear .node In described m '.lie text. 

1 TvM: 2..?-Jinor* thromboxane By istable urinary metabolite ot thrombox¬ 
anes. All 5 -jrouos were sisimricaml> JitYerenr ;nvn each other •:> ~ 0.000 i >. 

' PGI-M: 2..'-dicor-n-iwEi>pnMWJUiv:in P _ : . a stabie wsnary metabolite ot' 
prostacyclin i. The rirst PGI-.M reading mcdules :iil cjij: the second is shown with 
one outlier excluded. Boils the K'r»S'e.xp»<ed and T.e niri-cT'-. -?ed -zocpn .ire 

iC^pee.welvt and :u»c snuii tic ;uUh aide ret a "Vora .»ne aunt nor * t u = •.'.c"’:. 

8-OHdO: -<-hvoroxy.;«Jeo\ytfuanosi!ie marker o r- * D"- .brn- 
aee'. Smoiserf wet, rusher hi.in *r.o tiTS-exposed atfuc d.'Kiit. Mav 

BTS-e.Xu'i>'>eti jroua ‘v-i-i not dirYerent rrotv. either ..;c si • - iron,.. ■ » - 
i.i.. ;.n^ . -yr *i:e L:TS-e ! >c:: :ro«n: - v '<0 


DISCUSSION 


l:i the 22 nonsmokers in mis study who were exposed to E FS 
for at 'east 5 h daily, the Concentration of ETS in the air did not 
appear to activate platelets relative to the non-ETS-exposeo 
group, as measured hv excretion of thromboxane or prostacy¬ 
clin metabolites. In cosunst. the 20 cigarette smokers nad 
statistically significantly p 0.0001 i higher urine levels ot 
the thromboxane metabolite Tx-M and a rnarginaily higher 


level of excreted prosiac'-clin metabolite (though at p — O.Oiho. 
the difference was not unite statistieally signineant.. suggest¬ 
ing some degree ot activation ot their platelets. Seserai ic- 
scare hors have hypothesized that elevated Iv.CiS -a car- 

eeholumines play a ceatiul rule in plateivl responses to 

inhalation of mair.streuta ctgaref.e smoke : C .-;.er r. at.. ■ b 1 . 

Siess et aL l<W 2 ; Trap-Jcnsen et jL. 19 .- 9 i. 

[nterestinelv. the croup -4 non-exposed tHinsmukcrs whu 
were emploved at the University of North Carolina School on 
Medicine showed a statistically significantly higher urinary 
thromboxane excretion us compared with the E1 S-cxtuvsec 
nor.:-milkers Whether me LNU Chapel Hill group experience, 
increased physical ' Barghuher ,:t a!.. I : 'A ting t«.. W4 


iir psyehuii'gieal occueuiieiuLi stress, "hereby leading is 1 cate 
choiominc-induced pinurtei priming, remains unknown, or.. 


possible marker-of "piiy siological stress, 
cortisol, showed :io uifi'erenves among .tie 
in addition to the met a- analysis of He e 


UJ. ‘ I'WlUi. w , 


Source: https://www.industrydocuments.ucsf.edu/docs/rpjj0001 








FIG. 2. Thromboxane vs erea:i- 
nine levels for the groups 


published government reports liave also suggested a enusal 
association between ETS and the incidence of CHD (California 
EPA, 1997; SCOTH. 199S>. The California Environmental 
Protection Agency iCALEPA) and the Scientific Committee on 
Tobacco and Health (SCOTH) in the United Kingdom have 
estimated the relative risk for CHD in ETS-exposed nonsmok¬ 
ers at 1.30 and 1.23. respectively, However Bui tar ft 999) has 
suggested that the large differential in exposure between ETS 
and active smoking stands in contrast to the small difference in 
CVD risk estimates. One hypothesis has been that the platelet 
response to cigarette smoke is highly nonlinear, with onh a 
tiny ‘dose" needed to activate platelets. Since ETS-cxposed 
nonsmokers did not demonstrate increased indicators ol' plate¬ 
let aggregation, the results from the present study suggest that 
platelet aggregation is not a plausible or quantitatively consis¬ 
tent mechanism to explain such a nonlinear dose-response 
anomaly." 

Exposure to reactive oxygen species is reportedly a risk 
factor for chronic diseases including CVD (Mehta and Mehta. 
1999; Palace ct al., 1999). Several studies have examined 
oxidative stress levels in cigarette smokers by measuring uri¬ 
nary S-OHdG levels (Howard et a!.. 1988: van Zeeland or a!.. 
1999). In the present study, smokers displayed significant 
increases in urinary 8-OHdC as compared with ETS-exposed 
nonsmokers. ETS exposure did not result in increases in uri¬ 
nary S-OHdG. 
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In Reply: I would like Dr Houghton to recognise that [he mili¬ 
tary already lives within a public policy budget. Congress de¬ 
cides how much to spend on defense and within that overall bud¬ 
get how much should be spent on the various branches of the 
armed forces, procurement retirement the Central Intelligence 
Agency. No Congress has ever been willing to give the military 
everything on its wish list, let alone everything beneficial. 

Now that public policy funds approximately 50% of our health 
budget, it is necessary to apply the public policy reasoning to 
achieve health care reform, Congress should make an indepen¬ 
dent assessment of how our nation can maximize health care with 
available public funds, how much of the health budget should 
be spent on health care, and how to best organize and deliver 
that care purchased by public dollars. Congress should do more 
than blindly pay bills. 

Dr David correctly recognizes that there is a clash of cultures 
inherent in the public financing of health care, le, the culture of 
"do no harm” meets the culture of “maximized good.” How do 
we ever reconcile public policy for which cost must be a consid¬ 
eration with health care ethics for which cost cannot be a con¬ 
sideration? We haven't even started the debate! 

1, however, yield no moral high ground to David To para¬ 
phrase his words, from my personal experience, the United States 
withholds basic effective care to the 43 million citizens who are 
uninsured There is a hidden cost no matter how a nation struc¬ 
tures and funds health care (including Canada) In my opinion, 
the United States has the highest hidden costs tn the developed 
world and in a public policy sense has the most rationing. 

No public policymaker could sign the Hippocratic Oath, for his 
or her duty is to maximize good and that is a process of trade-offs 
and priority setting. There is always some harm in making trade¬ 
offs and setting priorities Remember Coby Howard in Oregon?* 

To Dr Spitzer 1 can only say Amen and thank you for under¬ 
standing. 

Richard D. Lamm 
University of Denver 
Denver, Colo 

1. Wienie! PT Strong Medicine: The Ethical Rationing of Health. New York, NY; 
Oxford University Press; 1990;vii. 

\/ Respiratory Effects of Secondhand Smoke 

To the Editor: The pulmonary function changes reported by Dr 
Eisner and colleagues 1 are quantitatively similar to those previ¬ 
ously observed by our laboratory/ tn our 5-day environmental room 
study on 20 healthy subjects who had never smoked (10 men and 
10 women, aged 21-50 years), a 7.33-hour exposure to 179 pg/m 3 
of respirable suspended particlesof fresh diluted sidestream smoke 
generated by a machine that was smoking 1R4F Kentucky refer¬ 
ence cigarettes resulted in the following exposure-related statisti¬ 
cally significant decreases: forced ventilatory capacity (-1.7%). forced 
expiratory volume in 1 second (-1 6%), and forced expiratory flow 
(FEF.isubscript indicating the volume segment of 200 mL to 
1200 ml in adults) (-4.4%) These same subjects may have expe- 
nenced an exposure-related increase in epinephrine release as evi¬ 


denced by an increase in triglyceride level and decrease in high- 
density lipoprotein (HDL) cholesterol level, results consisrem with 
a sensory-mediated epinephrine-induced mobilization of free fatty 
acids and concomitant lowering of HDL. Therefore, it is plausible 
that the observed decreases in pulmonary function may have been 
related also to sensory-mediated epinephrine release. 

Before extrapolating to the long-term clinical effects of revers¬ 
ible pulmonary Function decreases of this magnitude related to 
environmental tobacco smoke, additional studies (eg, broncho- 
alveolar lavage studies, induced sputum studies, technetium- 
labeled radioaerosol of diethylenetriamine pentaacetic acid lung 
scans) of the inflammatory status of the upper and lower air¬ 
ways should be conducted. 

CarrJ. Smith, PhD 
Stephen B. Sears, PhD 
R. J. Reynolds Tobacco Company 
Winston-Salem, NC 
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In Reply: We are pleased to see that the human exposure data from 
the R. j. Reynolds Tobacco Company Bowman Gray Technical Cen¬ 
ter also confirm an acute decrement in lung function following con¬ 
trolled experimental human exposures to sidestream tobacco smo ke. 
We would encourage Drs Smith and Sears to publish these find¬ 
ings in full. Previous exposure chamber data have suggested that 
adults with asthma may experience even greater declines tn air¬ 
flow following exposure to environmental tobacco smoke,' 3 and a 
more recent study also observed changes in airway responsiveness 
in some asthmatic adulis exposed under laboratory conditions/ Any 
association between controlled sidestream tobacco smoke and tri¬ 
glycerides and HDL may have a variety of correlates, including cir¬ 
culating catecholamines. One would assume, however, that in¬ 
creased catecholamines, if anything, would produce bronchodilation. 
thus increasing airflow. An earlier chamber study that specuicaily 
investigated the question did not find that subject suggestibility had 
a meaningful contnbutton to the physiologic responses to second¬ 
hand smoke/ The known direct irritants in secondhand smoke pro¬ 
vide substantial biologic plausibility for acute airway symptoms and 
obstruction following this exposure 

Mark Eisner, MD 

Paul Blanc, MD. MSPH 

University of California, San Francisco 
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